Liver cell transplantation: basic investigations for safe application in infants and small children.
Liver cell transplantation (LCT) is a very promising method for the use in pediatric patients. It is significantly less invasive than whole organ transplantation, but has the potential to cure or at least to substantially improve severe disorders like inborn errors of metabolism or acute liver failure. Prior to a widespread use of the technique in children, some important issues regarding safety and efficacy must be addressed. We developed a mathematical model to estimate total hepatocyte counts in relation to bodyweight to make possible more appropriate dose calculations. Different liver cell suspensions were studied at different flow rates and different catheter sizes to determine mechanical damage of cells by shear forces. At moderate flow rates, no significant loss of viability was observed even at a catheter diameter of 4.2F. Addition of heparin to the cell suspension is favored, which is in contrast to previous animal experiments. Mitochondrial function of the hepatocytes was determined with the WST-1 assay and was not substantially altered by cryopreservation. We conclude that especially with the use of small catheters, human LCT should be safe and efficient even in small infants and neonates.